Seventeen patients with non-metastatic carcinoma of the colon (9 male, 8 female) were compared with age-and sex-matched controls in a study examining the relationship of diet and altered cholesterol metabolism with carcinoma of the colon. Bile acid excretion in the faeces was significantly less in cancer patients (P<O.OO1), and a significantly lower intake of retinol (P<O.O1) and vitamin A (P<0.05) was demonstrated in female cancer patients. There was no difference between patients and controls in hepatic cholesterol enzyme activity or in fasting plasma lipid levels.
Introduction
The incidence of colorectal carcinoma in Ireland is one of the highest in the world'. The reason for this is unknown, but there has been considerable interest in the possibility that dietary factors may be responsible. Cholesterol is thought to be an important dietary factor as Ireland has the highest intake of cholesterol per capita, and some epidemiological studies have shown an association between a high intake of cholesterol and colorectal cancer2~4.
However, the literature is confusing and, as Kinlan5 has stated, there has been relatively little advance in our knowledge over the past fifteen years since the international correlations between fat and cancer of the colon were first pointed out. Other dietary factors such as fibre have also received attention6'7.
Vitamin A, carotene and vitamin E have also been investigated in the search for aetiological factors. One recent study showed a weak inverse correlation between serum retinol and gastrointestinal cancers8. Other nutrients such as vitamin D and calcium may also be involved9.
The present pilot study was designed to examine diet and cholesterol metabolism in patients with early non-metastatic colon cancer. 0141-0768/86/ 080462-03/$02.00/0 ) 1986
The Royal Society of Medicine Materials and methods Patients with established cancer of the colon were asked preoperatively if they would consent to take part in this study, approval for which was given by the Ethics Committee. Patients who at operation were shown to have lymph gland involvement or metastatic disease were excluded. Control patients were matched for age and sex: they had no evidence of liver or gallbladder disease and had operations for either peptic ulcer disease or laparotomies at which no disease was found.
A careful dietary history, with special attention to changes in the diet in the past year, was obtained by one of us (MO'S, an experienced dietitian). In this way it was hoped to exclude from analysis any recent change in diet, the final assessment being made on the diet one year previously.
Bile salt pool size was measured using an isotope dilution method".. 3-hydroxy-3-methyl glutaryl-CoA reductase (HMG CoA reductase), the enzyme which catalyses the rate-determining step of cholesterol biosynthesis, and acyl-CoA-cholesterol acyltransferase (ACAT), which functions in the formation of intracellular cholesterol esters for storage purposes, were measured as previously described"1. Faecal bile acids were measured enzymatically using the method described by Murphy"2.
Results
This paper reports on the analysis of the first 17 patients who fulfilled the above criteria at operation. There were 9 male patients and 8 female patients with a mean age of 66.4+6. 6 (Table 2) .
Bile: There was no significant difference in total bile acids in the gallbladder bile, but cancer patients had a significantly smaller excretion oftotal bile acids in the faeces (5.28 ± 0.76jpmol/g dry weight versus
18.81 ± 3.93; P<0.001) ( Table 3 ).
Rate-limiting enzymes of cholesterol metabolism:
There was no significant difference in the levels of HMG CoA reductase or ACAT in the liver biopsies when the two groups were compared (Table 4 ). 
Discussion
The suggestion that diet may play a part in the aetiology of illness could have huge financial implications for the agricultural industry, and in an agricultural country such as Ireland for the whole economy. Careful evaluation ofthe evidence must be undertaken before the public are advised to change their diets. The presentstudy lends no support for an association between dietary fat or cholesterol intake and colon cancer. Whilst the method of recall for an assessment of diet is crude, it is ofinterest that none of the parameters of cholesterol metabolism showed any difference, thus supporting the dietary findings.
Although mortality from colon cancer shows a strong positive correlation with consumption of fat per head13 -5, many studies of individuals within populations have failed to show such a correlation (for review see Kinlan5). The significantly smaller faecal bile acid excretion seen in our colon cancer patients is in agreement with the findings of Murray et al."6, but other workers have found either no change or an increase in output17' 8. This discrepancy may reflect different bacterial species in the large bowel. It is interesting to speculate on the relationship between diet, large bowel motility, bacterial flora and bile acid degradation in the large bowel and colorectal cancer. Our small study certainly does not support abnormal intake of cholesterol, increased cholesterol synthesis or an abnormal bile acid pool size as aetiological factors in colon cancer.
Vitamin A is a nonspecific term embracing two different families of dietary factors, one family comprising the various types of preformed vitamin A (retinyl esters, retinol and retinal), and the other comprising the various types ofpro-vitamin A (8-carotene and other carotenoids that can be metabolized precursors of retinol). Vitamin A is known to be important in the general growth and differentiation of epithelial tissues; in animals deficiency of vitamin A has been shown to enhance susceptibility to various chemical carcinogens in the respiratory tract, blad-der, colon and stomach19'20, and various studies have shown a weak negative association between various cancers and vitamin A intake21 22. In one recent large study a significant inverse association was found between retinol and a heterogeneous group of gastrointestinal cancers8. The present study found a significantly lower level of retinol and vitamin A intake only in females; it would be interesting to know if these patients also had significantly lower tissue levels. Further studies of vitamin A intake and tissue levels would be of interest in this disease.
